Abstract. Numerical simulation results are presented for 'Delft Flame III', a piloted jet diffusion flame with strong turbulence-chemistry interaction. While pilot flames emerge from 12 separate holes in the experiments, the simulations are performed on a rectangular grid, under the assumption of axisymmetry. In the first part of the paper, flow and mixing field results are presented with a non-linear first order k-ε model, with the transport equation for ε based on a modeled enstrophy transport equation, for cold and reactive flows. For the latter, the turbulence model is applied in combination with pre-assumed β-PDF modeling for the turbulence-chemistry interaction. The mixture fraction serves as conserved scalar. Two chemistry models are considered: chemical equilibrium and a steady laminar flamelet model. The importance of the turbulence model is highlighted. The influence of the chemistry model is noticeable too. A procedure is described to construct appropriate inlet boundary conditions. Still, the generation of accurate inlet boundary conditions is shown to be far less important, their effect being local, close to the nozzle exit. In the second part of the paper, results are presented with the transported scalar PDF approach as turbulencechemistry interaction model. A C 1 skeletal scheme serves as chemistry model, while the EMST method is applied as micro-mixing model. For the transported PDF simulations, the model for the pilot flames, as an energy source term in the mean enthalpy transport equation, is important with respect to the accuracy of the flow field predictions. It is explained that the strong influence on the flow and mixing field is through the turbulent shear stress force in the region, close to the nozzle exit. 
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Introduction
In this paper, numerical results are presented for the piloted jet diffusion flame, known as 'Delft Flame III' [1] [2] [3] [4] . This flame, with relatively strong interaction between turbulence and chemistry, is a target test flame in the series 'International Workshop on Measurements and Computations of Turbulent Non-premixed Flames (TNF) ' [5] . The most detailed modelling study published so far is [2] . In an early stage, when experimental work was still ongoing, Delft Flame III has been studied at the 2nd ASCF workshop (Aerodynamics of Steady State Combustion Chambers), organised by a special interest group of ERCOFTAC in Pisa, Italy in 1996. Simulation results are presented in the final report of the workshop [6] and one related conference paper [7] . Results of the combination of k-ε model with round jet correction and presumed shape mixture fraction PDF models are contained in [1] and [8] . However, the experimental data of mean temperature used for validation purposes in these early works in the mean time have been superseded by more accurate measurements [3, 4] . As a consequence, when comparing with the new measurements the agreement with the assumed shape PDF results is not so good as
